The activation of nuclear factor κB (NF-κB) contributes to muscle degeneration that results from dystrophin deficiency in human Duchenne muscular dystrophy (DMD) and in the mdx mouse. In dystrophic muscle, NF-κB participates in inflammation and failure of muscle regeneration. Peptides containing the NF-κB Essential Modulator (NEMO) binding domain (NBD) disrupt the IκB kinase complex, thus blocking NF-κB activation. The NBD peptide, which is linked to a protein transduction domain to achieve in vivo peptide delivery to muscle tissue, was systemically delivered to mdx mice for 4 or 7 weeks to study NF-κB activation, histological changes in hind limb and diaphragm muscle and ex vivo function of diaphragm muscle. Decreased NF-κB activation, decreased necrosis and increased regeneration were observed in hind limb and diaphragm muscle in mdx mice treated systemically with NBD peptide, as compared to control mdx mice. NBD peptide treatment resulted in improved generation of specific force and greater resistance to lengthening activations in diaphragm muscle ex vivo. Together these data support the potential of NBD peptides for the treatment of DMD by modulating dystrophic pathways in muscle that are downstream of dystrophin deficiency.
Introduction
Dystrophin deficiency causes muscle degeneration in Duchenne muscular dystrophy (DMD) patients and in the mdx mouse, a murine model for DMD (Bulfield et al., 1984) . Dystrophin, a 427 kDa cytoskeletal protein expressed from the X-linked dystrophin gene, provides structural stability and functional signaling from the internal cytoskeleton to the extracellular matrix through the dystrophinglycoprotein complex, (DGC) (Ervasti et al., 1990; Ervasti and Campbell, 1991; Zubrzycka-Gaarn et al., 1988) . Disruption of the DGC, due to absence or truncation of dystrophin protein, causes the dystrophic phenotype of progressive muscle necrosis, inflammation, and fibrosis. Critical intracellular pathways that mediate the inflammatory responses to muscle sarcolemmal damage and attempted regeneration are central to the pathogenesis of dystrophic changes in muscle. By these mechanisms, the detrimental structural defects of dystrophin deficiency are compounded (Guttridge, 2004) . The only treatments currently available for DMD can, at best, delay progression of the disease.
Nuclear factor κB (NF-κB) is a transcription factor that is crucial for development, cell survival and innate immunity, and can regulate genes encoding a wide range of targets from growth factors to cytokines (Verma, 2004) . The 5 family members of the NF-κB family are p50, p52, RelA/p65, c-Rel and RelB, and they exist as homo-or heterodimers. When bound to the inhibitor protein IκB in the cytoplasm of mammalian cells, NF-κB remains in an inactive state. However, upon induction by specific cell stimuli, such as TNF-α or IL-1β, the IκB kinase (IKK) complex phosphorylates the IκB inhibitory protein (IκB). Once phosphorylated, IκB is targeted for ubiquitin-mediated proteosomal degradation, exposing the NF-κB subunits' nuclear localization signal, leading to nuclear translocation whereby the NF-κB dimers regulate transcription (Häcker and Karin, 2006) . Neurobiology of Disease 43 (2011) 598-608 
